A procedure that is simple and convenient for general use for the estimation of calcium, magnesium, and phosphorus in diet and stool is described. It includes a HNO3-HCIO4 digestion in a micro-Kjeldahl flask. Calcium subsequently may be estimated by atomic absorption spectrophotometry or by the Clark-Collip procedure, magnesium by atomic absorption spectrophotometry, and phosphorus by the method of Fiske and SubbaRow. Chromium, used as a focal collection marker, does not interfere in the measurement of calcium and magnesium, whereas the measurement of phosphorus requires a preliminary ketone extraction of the chromium. The precision and accuracy of the procedure have been evaluated and found to be quite satisfactory.
interfere in the measurement of calcium and magnesium, whereas the measurement of phosphorus requires a preliminary ketone extraction of the chromium. The precision and accuracy of the procedure have been evaluated and found to be quite satisfactory. is added if required. The contents are then cooled and quantitatively transferred to a 100-mi volumetric flask. This sequence of washing and transferring is repeated, using two further 10-mi quantities of warm water. After cooling, the contents of the flask are made up to the mark with water, stoppered, and well shaken. A slight turbidity is apparent. The solution is then centrifuged in 50-mi conical centrifuge tubes for 10 mm at 3000 rpm, and the clear supernatant stored in a 100-mi plastic bottle.
10. Stages 1-9 (above) are repeated with the remaining portions of the homogenate to be analyzed. 11. A reagent blank is run, using 25 ml double-distilled water in lieu of the homogenate, and the digestion with TTNO3 and 11C104 proceeds exactly as with the homogenate. 12. The solutions are then analyzed for Ca, Mg, and P by the appropriate methods. refers to all fluids taken by the patient in the 24 hr, except drinking water (which preferably should be distilled). Thus it is clear that the precisions of the three determinations are satisfactory for both diet and stool. The recoveries of Ca, Mg, and P added to diet and stool were then determined, using the methods described.
Stool Analysis

Absence of Chromium
Experimental Results
Diet or Chromium-Free Stool
The ranges of the amount of Ca, Mg, and P added were (1) that the recovery for all three elements, both in diet and stool, is also satisfactory.
Chromium-Containing Stool
Chromium
The purity of tile acid-washed chromium sesquioxide used (ii) was determined.
The mean purity of six weighed portions was 100%, with a range of 100-101%.
In order to determine the recovery of Cr003 added to stool, 4.5 g Cr203 were added to a 3-day stool collection which had been partly homogenized with 1800 ml H20, and the homogenization then completed. Six weighed aliquots of the homogenate were digested, made up to volume, and analyzed for Cr. The mean recovery was 101%, with a range of 99.9-102%.
The precision of the Cr determinations was obtained by the analysis of a 3-day stool collection from a patient receiving 1.5 g Cr903 per day. The mean value of nine aliquots analyzed was 3607 mg, with a range of 3554-3651 mg Cr003 per 3-day stool. This indicates that only 80% of the chromium ingested in the 3-clay period was passed in the stool. f Aliquots 1-5 are portions of the same homogenate, having approximately the same weights.
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Such data confirm the need of a continuous fecal collectionmarker in balance studies. It is clear that the precision of the chromium estimates is satisfactory.
Phosphorus
The amount of HC1, if any, required for ketone extraction of phosphorus in presence of chromium, was determined. It was found that HCi was required, and that 0.1 mi cone. HC1 per 3-ml aliquot of digest supernatant is sufficient for an accurate P analysis as described above (Analytic Technics). A number of experiments were carried out to determine the ratio of total ketone volume to digestant volume required for complete dichromate extraction. It was found that two ketone extractions of 6 ml each are needed to completely free 3 ml of digest supernatant of the yellow dichromate.
Experiments in which standard aqueous P solutions, with and without added ketone, were analyzed, showed that ketone extraction per so had no effect on the absorbance of the P solutions. An examination was made of the error in stool P analysis due to chromium at a concentration likely to be found in patients ingesting 1.5 g Cr205 per day, and of the effect of the ketone extraction of the chromium on the phosphorus content of the stool. The solutions examined were (A) digestants from a stool homogenate containing no Cr, (B) solution in (A) to which dichromate was added to produce a concentration of 60 mg Cr203 per 100 ml and (C) solutions in (B) subjected to ketone extraction. These data are shown in Table 1 . It is clear that the presence of chromium enhances the apparent phosphorus content of feces and that the ketone extraction of the chromium cause no loss of fecal phosphorus.
The recovery of P added to aliquots of a fecal digestant containing Cr was determined. The added P was sufficient to increase the concentration by 20-100 mg/100 ml. These solutions were then extracted with ketone, as described previously, and analyzed for phosphorus. The mean recovery of five duplicate aliquots analyzed was 101%, with a range of 98.8-102%.
Calcium *nd Magnesium
The influence of Cr on the determination of fecal Ca and Mg was studied. Dichromate, in amounts required to produce a concentration of 60 mg of Cr203 per 100 ml, was added to digests from several different weighed portions of a stool homogenate. These were diluted and measured by the atomic absorption spectrophotometer. The data showed that chromium, at a concentration likely to be found in the stools of patients receiving 1.5 g Cr003 per day, does not interfere with either the Ca or Mg determined by atomic absorption spectrophotometry.
The effect of chromium on the Clark-Collip determination of fecal Ca was examined by the analysis of (A) digestants of 11 different weighed aliquots from two stool homogenates, (B) the digestants in (A) to which 60 mg Cr203 (as dichromate) per 100 nil was added, and (C) the solutions in (B) after subjection to ketone extraction.
In the presence of Cr, it was found to be impossible to adjust satisfactorily the pH of the solutions with the internal methyl red indicator used because of the masking yellow color of the dichromate. If,however, the internal indicator were omitted, whether Cr was present or not, the desired pH of 4.5 could be attained using Hydrion pH test paper. The slight modification of the standard Clark-Collip method found necessary is described in the section Analytic Technics.
The data show that chromium causes an apparent mean reduction in the Ca content of the stool supernatant of 1.4% (range: -0.5 to 3.2), whereas if the chromium is first removed by ketone extraction, the mean reduction in apparent Ca content is 2.6% (range: 0.0 to 5.7).
Thus, it is clear that the slightmodification in the standard ClarkCollip procedure described above renders it adequate for the direct estimation of stool Ca in the presence of chromium. Furthermore, there is no advantage to prior removal of chromium.
Discussion
The literature(12-16) contains many references to both the dry and wet ash procedures.
Some were developed specially for tissue, others for diet amid/or stool analyses.
The In practice, this method has been found to be convenient and esthetically acceptable when used with disposable plastic gloves and the occasional use of an aerosol.
